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ABSTRACT 
 

Background: Pregnant women colonized with Streptococcus agalactiae-Group B 
Streptococci (GBS) can transmit the bacteria to their new-borns at the time of birth.  
Intrapartum antibiotic prophylaxis (IAP) can prevent this transmission. The aim of this study 
is to find out the carriage rate of group B streptococci isolated from pregnant women in 
Duhok city, Iraq. Other aim is to study the Antibiotic susceptibility patterns of the isolates 
and to detect the risk factors associated with the growth of these bacteria. 
Methods: Exactly 821 pregnant women living in Duhok city were randomly screened for 
GBS colonization, over a period of 7 months from 1st of January, 2022 till 1st of August, 
2022. High vaginal swabs (HVS) sample were collected, processed and identification was 
performed by Vitek system 2. The isolated strains of GBS were selected for in vitro 
susceptibility testing. As well as also risk factors associated with infection were assessed. 

Results: GBS was detected in 37/821 accounted (4.51%) pregnant women. Risk factors such 
as vaginal discharge, UTI, Diabetes, abortions and still birth did not show major differences 
between positive and negative cases of GBS. Pencillin G, Co-Amoxiclav, Nitrofurantoin, 
Vancomycin and Ampiciilin have shown the highest sensitivity percentages (93.9%, 93.8%, 
88.9%, 87.5% and 84% respectively). The sensitivity rate for other B-Lactams: Cepholothin, 
Ceftriaxone and Cefixim were: 70.6%, 63% and 78% respectively. The sensitivity for 
Gentamicin was 38.9% and 48.4% for Ciprofloxacin. However, the lowest sensitivity rates 
were detected for Clindamycin, Amikacin and Erythromycin: 26.1%, 30% and 30.5% 
respectively.  
Conclusions: Carriage rates of GBS among pregnant women in this setting are still low-
grade. Penicillin and Ampicillin are the drugs of choice (intra-partum prophylaxis) against 
GBS in pregnancy. Co-amoxiclave and Vancomycin also had a high level of sensitivity. 
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olonization of Group B 
Streptococcus in the vagina and the 

peri-anal regions/rectum is a risk factor for 
subsequent infection in pregnant women 
and newbornrns1. GBS cultures should be 
obtained with each pregnancy because 
colonization may be temporary and it may 

induce premature delivery2. 
Adoption of screening for maternal genital 
tract colonization and intrapartum 
antibiotic prophylaxis has significantly 
reduced early-onset neonatal GBS 
infections3. Intrapartum antibiotic 
prophylaxis is recommended for pregnant 
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women between 34 and 40 weeks of 
pregnancy4. 
Pregnancy has been associated with a high 
incidence of invasive GBS disease5. GBS 
infections include chorioamnionitis6, post-
caesarean wound infection, postpartum 
endometritis, pneumonia and puerperal 
sepsis7. And it had been related with 
prematurity and foetal death8. 
Early onset neonatal infection is acquired 
vertically (vertical transmission), through 
exposure of the foetus or the baby to 
Group B streptococci from the vagina of a 
colonized woman, either intra-utero or 
during birth after the rupture of the 
membranes9,10 and11.  The risk factors for 
early onset GBS disease include: young 
maternal age, preterm delivery (less than 
36 weeks), and prolonged rupture of 
membranes12. 
  Late Onset infant infection (7 days to 3 
months) can cause meningitis or 
bacteraemia. This can be acquired from the 
mother or from environmental sources13. 
Other infections include septic arthritis, 
osteomyelitis, conjunctivitis and 
sinusitis14. Starting antibiotic prophylaxis 
before delivery more than 4 hrs is 
considered to be effective in prevention of 
GBS transmission to the foetus. This is 
considered to be an- adequate prophylaxis 
antibiotic and effective in prevention of 
GBS transmission to the foetus15.  
Intravenous penicillin G in a dose of 5 
million units is given as a loading dose 
followed by 2.5 to 3 million units every 4 
hrs during labour till delivery16. Ampicillin 
is a reasonable alternative to penicillin 
G.16. If the patient is allergic or GBS is 
resistant to both penicillin G and 
ampicillin, clindamycin antibiotics 
regarded as an alternative drug in a dose of 

900 mg intravenously every 8h16. 
Erythromycin is also an alternative for 
patients who are allergic to B Lactam 
drugs. 
Antibiotic resistance among GBS is 
considered an increasing problem 
worldwide so that the aim of this research 
is to test the susceptibility of the 
antibiotics as part of control measures to 
decrease early onset neonatal infections in 
Duhok City. 
 

MATERIAL AND METHODS 

Type of study: is cross sectional study. 
Exclusion criteria: Pregnant women of less 
than 34 weeks of gestation and those who 
are having recent antibiotics. 
Research Ethical Committee approval 
from Kurdistan Board of Medical 
Specialties has been obtained and patient 
formal consent has been applied. 
Study population and sampling 
High Vaginal Swabs (HVS) were obtained 
randomly from a total of 821 pregnant 
women between 34 and 40 gestational 
week who were attending the consultation 
clinics at Azadi Teaching Hospital, Duhok 
Hospital for Obstetrics and Gynaecology 
and Zakho Maternity Teaching Hospital in 
Duhok city at the time period of the study. 
Sample processing and Identification:  
The swabs were placed in transport media 
and transported immediately to the 
laboratory not exceeding one hour. The 
research work was performed in 
microbiology laboratory in Hivee 
Teaching Hospital in Duhok. Each swab 
was cultured on blood agar. The plates 
were incubated for 24 -48 hours at 37Co in 
a candle jar. Streptococcus agalactiae was 
identified by its morphology: B-
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haemolytic colonies on blood agar. All 
suspected colonies were sub-cultured and 
isolated for biochemical tests. Catalase test 
was done first which is negative for 
streptococci then bacitracin disc for 
susceptibility was applied on blood agar 
and incubated for 24-48h. Streptococcus 
agalactiae were resistant to bacitracin 
discs17. 
Clinical aspects and risk factors were 
investigated that included presence of 
vaginal discharge, stillbirths, abortions, 
vaginal discharge, history of previous 
neonatal GBS infection and the presence 
of underlying medical conditions mainly 
diabetes and urinary tract infections. 
Further confirmation of the type of the 
bacteria and the antibiotic sensitivity of the 
isolates were confirmed by automated 
machine (Vitek-2).  
Antibiotic sensitivity test: 
Antimicrobial susceptibility tests for the 
GBS isolates were tested first manually by 
Kirby-Bauer disk diffusion method18 and 
second by Vitek-2. Table 1 Demonstrate 
the various antibiotic discs used for the 
study with their potency. 
Table 1: Antibiotic Discs with their Potency 

Antibiotics Disc potency (µg) 
Penicillin- 1 µg 
Co-Amoxiclav 30 µg  
Ampicillin 10 µg 
Erythromycin 15 µg 
Clindamycin 2 µg 
Vancomycin 30 µg  
Ciprofloxacin 5 µg 
Levofloxacin 5 µg 
Cephalothin 30 µg 
Ceftriaxone 30 µg 
Cefotaxime 30 µg 
Cefixim 5 µg 
Meropenim 10 µg 
Pipracillin 10 µg 
Nitrofurantoin 300 µg 
Gentamycin 10 µg 
Amikacin 30 µg 
Cotrimoxazol 25 µg 

RESULTS 

The mean age of the participants (90%) 
were between 25 and 40 years old, with 
the youngest being 16 years and the oldest 
40 years old. 
There were no differences between 
positive and negative samples regarding 
the associated factors (vaginal discharge, 
UTI, Diabetes, abortions and still birth). 
About 37 out of 821 (4.51%) pregnant 
women showed bacterial growth (B 
haemolysis on blood agar) and tested 
negative for both catalase and bacitracin 
tests which are the characteristics for 
Group B streptococci. They were further 
confirmed by Vitek-2 machine. 
The susceptibility results for GBS strains 
were interpreted according to the Clinical 
and Laboratory Standard Institute (CLSI) 
guidelines19. Results for sensitivity and 
resistance are summarized in Table 2. 
Results of the antibiotic sensitivity were 
identical via both methods (manually by 
disc diffusion method and by automated 
machine (Vitek 2). Results for sensitivity 
and resistance are summarised in table 2. 
Table 2: Antibiotic susceptibility pattern 
(percentages of sensitivity and resistance) used 
for GBS isolates (No=37) carried out by both 
disc diffusion and Vitek2. 

Antibiotic 
Percentage of 
Sensitivity % 

Percentage of 
Resistance % 

Penicillin 93.9 6.1 
Co-Amoxiclav 93.8 6.2 
Ampicillin 84 16 
Erythromycin 30.5 69.5 
Clindamycin 26.1 73.9 
Vancomycin 87.5 12.5 
Ciprofloxacin 48.4 51.6 
Levofloxacin 68.4 31.6 
Cephalothin 70.6 29.4 
Ceftriaxone 63 37 

Cefotaxime 78 22 

Cefixim 56.3 43.7 
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Antibiotic 
Percentage of 
Sensitivity % 

Percentage of 
Resistance % 

Meropenim 77.8 22.2 
Pipracillin 50 50 
Nitrofurantoin 88.9 11.1 

Gentamycin 38.9 61.1 

Amikacin 30 70 
Cotrimoxazol 46.2 53.8 

 

 

DISCUSSION 

There are still few recent data from Duhok 
city regarding GBS colonization in 
pregnancy and their new-borns. In this 
study, the  colonization rate  for GBS 
among pregnant women was 4.51%. This 
finding is  relatively lower than some other 
studies such as in Ethiopia 7.2%20, in 
Turkey 8%21 and china 7.1%22,10 to 30% 
in United States, 6.5% up to 36% in 
Europe, 7.1 to 16% in Asia, 9.1 to 25.3% 
in the Middle East, and 11.9 to 31.6% in 
Africa.  There are reports of higher rates of 
GBS colonization compared with this 
study as it was 28.4% in Brazil23. These 
disparities could be explained by the fact 
that rates of maternal GBS colonization 
during pregnancy varies in worldwide, 
possibly due to differences in the studied 
population  (in terms of age, race, 
geographical area and sexual behaviour), 
methods of sample collection, type of  sites 
cultured, type of medium used and 
diagnostic methods. 
Although the risk factors for GBS 
colonisation were found to have a 
significant relationship with the history of 
abnormal vaginal discharge but in this 
study there were no major differences 
between carriers of GBS regarding the 
associated factors (vaginal discharge, UTI, 
Diabetes, abortions, still birth) and the 

gestational age between  34-38 weeks and 
38-40 weeks were similar. Only one 
carrier for GBS coexisted with candida 
spp. It is difficult to determine if the 
difference of the associated risk factors 
between studies are due to genetic factors 
or uneven carriage rate geographically. 
Majority of isolates tested were susceptible 
to penicillin 94%, ampicillin 84% and co-
Amoxiclav 93.8%. Accordingly, these 
antibiotics will remain the drug of choice 
for intrapartum prophylaxis. These results 
correlates well with the CDC clinical 
guidelines for the use of penicillin and 
ampicillinase the drug of choice in 
management and also had a great effect in 
prevention of GBS infection in both the 
mother and foetus24. 
The sensitivity pattern for erythromycin, 
Clindamycin and Amikacin were 30.5%, 
26.1% and 30% respectively which is 
regarded as the lowest sensitivity rate. The 
high resistant pattern for both 
erythromycin and clindamycin (as 69.5% 
and 73.9% respectively) agrees with a 
study done in Iraq which had highest 
sensitivity to penicillin and ampicillin but 
highest incidence of resistance to 
erythromycin and clindamycin 58.6% and 
45.6% respectively25. This agrees with a 
recent study done in china with a resistant 
rate of 84.5% and 87% for erythromycin 
and clidamycin26. 
There is high percentage of sensitivity for 
Vancomycin and this will be useful for 
patients who allergic to penicillin and 
resistant to Clindamycin. Resistance to 
erythromycin can induce resistance to 
Clindamycin. 
The incidence of resistance for Gentamicin 
(61.1%) indicates that the isolates will not 
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be affected synergistically by the 
combination of penicillin and Gentamicin. 
Nitrofurantoin also showed high 
percentage of sensitivity (88.9%), but is 
usually avoided in pregnancy as it might 
cause haemolytic anaemia in the foetus27. 
Ciprofloxacin had 48.4% of sensitivity 
which is less active than the newer 
Quinolone: Levofloxacin which had 68.4% 
of sensitivity. 
This study concluded both Penicillin and 
Ampicillin are still the drugs of choice 
(intra-partum prophylaxis) against GBS in 
pregnancy in city of Duhok. The 
recommendation is regular surveillance of 
antibiotic sensitivity will determine best 
prophylaxis and therapy of GBS infection 
resistance. 
 

REFERENCES 

1. Gao, K., Deng, Q., Huang, L., Chang, 
C., Zhong, H., Xie, et,al. Diagnostic 
Performance of Various Methodologies 
for Group B Streptococcus Screening in 
Pregnant Woman in China. Frontiers in 
Cellular and Infection 
Microbiology.2021;11. 

2. What are the risks of group B 
streptococcus (GBS) infection during 
pregnancy? [online] Available at: 
<https://www.nhs.uk/common-health-
questions/ pregnancy/what-are-the-
risks-of-group-b-streptococcus-
infection-during-pregnancy {Accessed 
18 May 2022}.  

3. Nadeau, H. and Edwards, R. 
Prophylaxis Against Early-onset Group 
B Streptococcus Infections in Pregnant 
Women Who Are Allergic to 
Penicillin. Clinical Obstetrics &amp; 
Gynecology.2019; 62(4): 771-780. 

4. Furfaro, L., Chang, B. and Payne, M. 
Perinatal Streptococcus agalactiae 
Epidemiology and Surveillance 
Targets. Clinical Microbiology 
Reviews.2018; 31 (4) 

5. Raabe, V. and Shane, A. Group B 
<i>Streptococcus</i>(<i>Streptococcus 
agalactiae</i>). Microbiology 
Spectrum. 2019; 7(2) 

6. Kidshealth.org. 2022. Group B Strep 
and Pregnancy (for Parents) - Nemours 
Kids Health. [online] Available at: 
<https://kidshealth.org/en/parents/group
b.html> [Accessed 18 May 2022]. 

7. Flores-Mireles, A., Walker, J., Caparon, 
M. and Hultgren, S. Urinary tract 
infections: epidemiology, mechanisms 
of infection and treatment 
options. Nature Reviews Microbiology. 
2015; 13(5): 269-284. 

8. Committee Opinion No. 485: 
Prevention of Early-Onset Group B 
Streptococcal Disease in Newborns. 
2022. 

9. Baker, C., n.d. Red book atlas of 
pediatric infectious diseases. NHS.UK. 
2022. 

10. Obstetrics &amp; Gynecology. The 
American College of Obstetricians 
and Gynecologists. 2019; 134(1): 1-1.  

11. Salama, K., Gad, A. and El Tatawy, 
S. Sepsis profile and outcome of 
preterm neonates admitted to neonatal 
intensive care unit of Cairo University 
Hospital.2022. 

12. JR, V., L, M. and SJ, S. Prevention of 
perinatal group B streptococcal 
disease--revised guidelines from CDC, 
2010. [online] PubMed. Available at: 
<https://pubmed.ncbi.nlm.nih.gov/210
88663/> [Accessed 25 April 2022]. 



 

6 
 

SCREENING OF GROUP B STREPTOCOCCUS AGALACTIAE AMONG PREGNANT 

13. Kohli-Lynch, M., Russell, N., Seale, 
A., Dangor, Z., Tann, Et,al. 
Neurodevelopmental Impairment in 
Children After Group B Streptococcal 
Disease Worldwide: Systematic 
Review and Meta-analyses. Clinical 
Infectious Diseases, 2017; 
65(suppl_2): S190-S199. 

14. Cleveland Clinic. Group B Strep In 
Pregnancy: Test, Risks & Treatment. 
[online] Available at: 
<https://my.clevelandclinic.org/health/
diseases/11045-group-b-
streptococcus--pregnancy> [Accessed 
27 August 2022]. 

15. Dilrukshi, G., Kottahachchi, J., 
Dissanayake, D., Pathiraja, R., 
Karunasingha, J., Sampath, M., et, al, 
Group B <i>Streptococcus</i> 
colonisation and their antimicrobial 
susceptibility among pregnant women. 
2020. 

16. Obstetrics &amp; Gynecology. 
Prevention of Group B Streptococcal 
Early Onset Disease in New-borns: 
2020; 135(2): e51-e72. 

17. Faro, J., Bishop, K., Riddle, G., 
Ramirez, M., Katz, A., Turrentine, M. 
and Faro, S. Accuracy of an 
Accelerated, Culture-Based Assay for 
Detection of Group B 
Streptococcus. Infectious Diseases in 
Obstetrics and Gynecology: 2013; 1-4. 

18. Humphries, R., Bobenchik, A., 
Hindler, J. and Schuetz, A. Overview 
of Changes to the Clinical and 
Laboratory Standards Institute 
Performance Standards for 
Antimicrobial Susceptibility Testing, 
M100, 31st Edition. Journal of 
Clinical Microbiology: 2021; 59(12). 

19. Abbey, T. and Deak, E. What's New 
from the CLSI Subcommittee on 
Antimicrobial Susceptibility Testing 
M100, 29th Edition: Clinical 
Microbiology Newsletter, 2019; 
41(23): 203-209. 

20. Woldu, Z., Teklehaimanot, T., Waji, 
S. and Gebremariam, M. The 
prevalence of Group B Streptococus 
recto-vaginal colonization and 
antimicrobial susceptibility pattern in 
pregnant mothers at two hospitals of 
Addis Ababa: Ethiopia. Reproductive 
Health: 2014; 11(1). 

21. Barbaros, I., Murat, C., Mehmet, V., 
Ismet, T., Can, K., Sukufe, D., Ismail, 
C. and Yildiz, P. The colonization 
incidence of group B streptococcus in 
pregnant women and their new-borns 
in Istanbul: Paediatrics International, 
2005; 47(1): 64-66. 

22. Lu, B., Li, D., Cui, Y., Sui, W., 
Huang, L. and Lu, X. Epidemiology of 
Group B streptococcus isolated from 
pregnant women in Beijing, 
China. Clinical Microbiology and 
Infection, 2014; 20(6): O370-O373. 

23. Melo, S., Costa, A., Silva, F., Silva, 
N., Tashima, C., Cardoso, R, et al.. 
Prevalence of Streptococcus 
agalactiae colonization in pregnant 
women from the 18th Health Region 
of Paraná State: Revista do Instituto 
de Medicina Tropical de São Paulo, 
2018; 60(0). 

24. Assefa, S., Desta, K. and Lema, T. 
Group B streptococci vaginal 
colonization and drug susceptibility 
pattern among pregnant women 
attending in selected public antenatal 
care centers in Addis Ababa, Ethiopia. 



 

7 
 

Duhok Medical Journal                                                                                  Volume 17, Issue 1, 2023 

BMC Pregnancy and Childbirth, 2018; 
18(1). 

25. Zaki, D. and Hamed, Z. Molecular and 
Bacteriological Characterization of 
Local Group B Streptococci (GBS) in 
some Iraqi Pregnant Women: [online] 
Available at: 
<https://www.researchgate.net/publica
tion/312538260_Molecular_and_Bact
eriological_Characterization_of_Local
_Group_B_Streptococci_GBS_in_so
me_Iraqi_Pregnant_WomenEnter_title
>2014; [Accessed 30 August 2022]. 

26. Lu, B., Li, D., Cui, Y., Sui, W., 
Huang, L. and Lu, X. Epidemiology of 
Group B streptococcus isolated from 
pregnant women in Beijing, China. 
Clinical Microbiology and 
Infection,2014; 20(6): O370-O373. 

27. NevioCimolai and Tomas Cimolai. 
Nitrofurantoin and pregnancy:  2007; 
176: 1860-1861. 

 
 
 

 

   



 

8 
 

SCREENING OF GROUP B STREPTOCOCCUS AGALACTIAE AMONG PREGNANT 

 

  

 



                  



           B       




  821         B     
         B     2022 

2022

B3737




 G   
 93,9 93,8 88,9 87,5 84         B-lactam   
70.66378

26.13030.5
38.948.4

GBS







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  الʳلاصة 
  

 مʗیʹة دهʦك / إقلʙؕ ʤॻدسʯان / العʙاقفʝʲ الʦȜʸرات العقǻʗة مʥ الʦʸʱʸعة ب بʥʻ الʹʴاء الʦʲامل في  
  

والأهʗا ارتفاع   )ب(  العقǽʙة مʨʺʳعةالʺʨȞرات  تعʛʰʱ    ف:الʳلॻɽة  مع  الʨلادة  لعʙوȐ الأʡفال حʙیʲي  الʛئʶॽي   ʖʰʶال هي 
الʨقائي  مʧ خلال  العلاج    ʧȞʺǽ مʻع هʚا الانʱقال  و  معʙل الॽɾʨات, ؗʺا أنها مʕʶولة عʧ العʙوȐ عʙʻ الʶʻاء الʨʴامل, ؗʺا 

 ). ǼIAPالʺʹادات الȄʨʽʴة أثʻاء الʨلادة (

الʺعʜولة مʧ الʶʻاء الʨʴامل في مʙیʻة   )B(الهʙف مʧ هʚه الʙراسة هʨ معʛفة معʙل نقل الʺʨȞرات العقǽʙة مʧ الʺʨʺʳعة  
  Ȅʛʽʱا. الʺʛتʢॼة بʨʺʻ هʚه الȞॼ الʨʢʵرة دهʨك و لʙراسة أنʺاȋ حʶاسॽة الʺعʜولات للʺʹادات الȄʨʽʴة والʷؔف عʧ عʨامل

امʛأة حامل تʞॽɻ في مʙیʻة دهʨك ȞʷǼل عʨʷائي لاسʱعʺار الʺʨȞرات العقǽʙة مʧ الʺʨʺʳعة    ٨٢١تʦ فʟʴ    :العʸل  ʙʟق 
B ʧم) ʛعة أشهॼار سʙعلى م ، ʛشه ʧالاول م ʛایʻى2022یʱح   ʛشه ʧن مʨلاثʲوال ʙاحʨال  ʝʢʶار   ،)2022أغॽʱاخ ʦت

 لاخॼʱار الʶʴاسॽة في الʺB  .ʛʰʱʵ الʶلالات الʺعʜولة الʺʨȞرات العقǽʙة مʧ الʺʨʺʳعة

الʺʨʺʳعة    الʹʯائج:  ʧم العقǽʙة  الʺʨȞرات   ʧع الʷؔف   ʦتB    امل 4.51(  37فيʨع  ʛهʤت  ʦل الʨʴامل.  الʶʻاء   ʧم  (٪  
، الإجهاض والʨلادة الʺʱʽة) فʛوقًا ʛʽʰؗة بʧʽ الʴالات الإʳǽابॽة  (الإفʛازات الʺهʰلॽة، الʱهاب الʺʶالʥ الʨʰلॽة، الȑʛȞʶ  الʨʢʵرة

  ʶلॽʰة لـهʚه الʺʨʺʳعة. وال

  ʛهʣأPencillin G  وCo-Amoxiclav  وNitrofurantoin  وVancomycin  وAmpicillin   ةॽاسʶح  ʖʶن أعلى 
و٪87.5،  ٪88.9،  ٪93.8،  93.9( الʨʱالي). ٪84  على  ॼات  ن  إ  ٪  ʛؗʺل الʶʴاسॽة  الأخB-Lactam   :Ȑʛمعʙل 

Cepholothin  وCeftriaxone   وCefixim    :ʗ78٪،  63٪،  70.6ؗانʥالي. ومع ذلʨʱعلى ال ٪ʧف عʷؔال ʦأقل   ، ت
ʧʽʶǽاماʙʻʽللؔل حʶاسॽة  امعʙل   ،  :ʧʽʶॽومʛʲȄوالإر  ʧʽاسȞॽو30٪،  26.1لأم الʨʱالي.  ٪30.5  على  حʶاسॽة ٪   ʗؗان

 ʧʽʶॽامʱʻʳ48.4٪ و38.9ال.ʧʽاسʶ ʨؗوفلʛʰʽʶلل ٪ 

ؗان  و أثʻاء الʴʺل.    GBS(الʨقاǽة أثʻاء الʨلادة) ضʙ    لاكʛʲ اسʳʱاǼةلادوȄة اا   ؗانʨاالʶʻʰلʧʽ والأمʶॽʰلʧʽ  أن    :الاسʯـʹـʯاجات 
 ȐʙلCo-Amoxiclav  وVancomycin  .ةॽاسʶʴال ʧعالٍ م Ȑʨʱʶا م ً́ ǽأ  

  
  
  
  
  


